The emergence of HIV drug resistance (HIVDR) is an Background: unavoidable consequence of antiretroviral therapy (ART), and HIVDR early warning indicators (EWIs) could specifically assess factors at individual clinics associated with HIVDR.
Introduction
According to UNAIDS, the number of people living with HIV/ AIDS globally has continuously increased and reached to approximately 33 million at end of 2009. The number of new infections in 2009 was 2.6 million, and the number of people living with HIV (PLHIV) rose from 8 million in 1990 to 33 million in 2009 1 . Fortunately, the number of new infections and deaths caused by AIDS has significantly reduced thanks to antiretroviral treatment (ART). According to the World Health Organization, at the end of 2008, an estimated 4 million PLHIV were receiving ART in low-income and middle-income countries. Worldwide, ART coverage has increased from 7% in 2003 to 42% in 2009 2 .
Although Vietnam is among the most-at-risk countries for HIV 1 , the government has responded to HIV epidemics. As of December 2011, there was a total of 318 antiretroviral (ARV) treatment facilities nationwide, including 287 outpatient clinics (OPCs) for adults and 118 ARV treatment facilities for children. The total number of HIV infections treated with ARV was increased to 60.000, an increase of 25 times compared to the end of 2005 3,4 .
According to the national plan regarding preventing and monitoring HIV drug resistance (HIVDR) in 2008-2012, Vietnam collects early warning indicators (EWIs) for HIVDR annually. This important activity not only contributes to the prevention and monitoring of HIVDR, but also supports the usage of available data to monitor and evaluate HIV/AIDS care and treatment programs, in order to improve the quality of service delivery.Within the framework of the Global Fund supported project on HIV/AIDS, we conducted this study to interpret results after collecting HIVDR EWIs at 42 HIV/ AIDS treatment facilities in 25 northern provinces of Vietnam in 2012. The results of this study evaluate HIV/AIDS treatment effectiveness based on care and treatment national indicators. We involved all OPCs that met the inclusion criteria. A total of 42 OPCs in these provinces were selected.
Methods

Study design and settings
Variables and measurements EWI systems has been implemented according to the guidelines of the Vietnam Authority of HIV/AIDS Control (VAAC), Ministry of Health 5 . EWI data was extracted by the research team using a data collection form that was developed by VAAC (Supplementary File 1). HIV drug resistance EWIs collected in the present study, from the OPCs, included: percentage of patients that were prescribed the correct regimen when starting ART treatment; percentage of ART patients that were lost to follow-up after 12 months; percentage of patients that arrived on time for a doctor's appointment; and percentage of patients that retained first-line ART after 12 months of treatment; and the availability of antiretroviral drugs in facilities.
Statistical analysis
Excel 2010 software (Microsoft Corp.) was used to clean and analyze the data. Descriptive statistical analysis, including frequency and percentage, was used to analyze the data.
Ethical approval
The study received ethical approval from VAAC, Ministry of Health. Data collection procedures and the use of data for analysis were also approved by the directors of the OPCs. No personal patient data was collected in this study. Table 1 describes EWIs in 42 HIV/AIDs facilities in 2012.
Results
Regarding the availability of antiretroviral drugs, EWIs for HIVDR showed that 7/42 facilities did not reach the target of patients receiving prescriptions for ART, congruent with national guidelines 5 . Regarding patients that abandoned ART treatment after 12 months, only Cao Bang Hospital had a relatively high proportion (15.79%). All facilities (100%) reached the target of <20% of patients lost to follow-up after 12 months of treatment.
Some facilities had very low rate of patients arriving on time for appointments, such as Pho Yen, Thai Nguyen, Cao Loc -Lang Son ( Table 2) . Data regarding patient appointments could not be collected at Yen Hung Hospital, Quang Ninh, because this hospital did not make appointments with patients. Regarding the rate of patients retaining on a first line ARV regimen after 12 months of treatment, only a few facilities did not achieve its objectives, including Dai Tu, Thai Nguyen, Hung Yen provincial AIDS center, Thanh Hoa hospital.
Amendments from Version 3
We have amended the abstract of this paper as suggestions from reviewers. Several implications are drawn from this study. First, since the data about EWIs could be used to optimize the ART program 6 , based on the result of this study, clinics that have a low performance should identify their weaknesses and find corresponding solutions to improve their services. Second, several achievements that were reported in this study should be maintained by the OPCS, including maintaining that all patients receive correct ARV regimens on admission, and continuing a patient roll-out rate of ≤20%. Third, health care providers in ARV facilities should ensure that there are no ARV drug shortages in order that patients are sufficiently provided. It is important to ensure a minimum of 80% of patients receive ARV drugs as scheduled 4 . This could be performed by enhancing outpatient records to track medication dispensing history. Finally, all facilities should regularly review treatment-related data regarding treatment monitoring and EWIs of HIVDR, and issuing data collection activity of HIVDR EWIs should become a routine activity in clinics. Health care providers should address the reasons patients dropped out of treatment regimens, and why patients did not come to follow-up appointments. This could help to improve the quality of service delivery and optimize the benefits of ARV treatment.
See referee reports
The recording, management and writing of medical records during the data collection processes in old facilities (facilities collecting data from 2011 and earlier) has improved greatly. However, there are several problems related to arranging and writing medical records in facilities collecting data from 2012 and onwards. Therefore, finding data entries and medical records is very difficult and this could affect the quality of services.
Conclusions
Our study suggests that all outcomes measured in the OPCs reached standard goals, according to national guidelines. These remarkable achievements should be maintained. In addition, other considerations should be addressed, including the roll-out rate, the follow-up rate, and the rate of first line retention after 12-month ARV treatment.
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Irene N. Mukui National AIDS & STI Control Program, Ministry of Health, Nairobi, Kenya
There are some grammatical errors that need correction and other errors in the article that need to be addressed. In the Introduction " Although Vietnam is among the most-at-risk countries for HIV1, the government has responded to HIV epidemics" .. it is not clear whether this statement was meant to mean that the Government has responded well or appropriately to the Epidemic, kindly relook at this statement and also delete 'S' from epidemic unless you meant multiple "The total number of HIV infections treated with ARV was increased to 60.000, an increase of 25 times compared to the end of 2005". I would recommend rewording this statement to something like "The total number of HIV infected persons on antiretroviral therapy increased to 60,000 in December 2011, a 25 fold increase compared to the end of 2005.
Last statement in the Introduction: Within the framework of the Global Fund supported project on HIV/AIDS, we conducted this study to interpret results after collecting HIVDR EWIs at 42 HIV/AIDS treatment facilities in 25 northern provinces of Vietnam in 2012. The results of this study evaluate HIV/AIDS treatment effectiveness based on care and treatment national indicators. Recommend that you reword this statement for better clarity...... for example, "We collected and analyzed data on HIVDR EWIS in 42 HIV/ AIDS treatment facilities in 25 northern provinces of Vietnam in 2012. The results of.... "
Methods section
How were study facilities selected? Of the over 300 ART sites, how did you select 42 sites? Was it random, was there some form of stratification? Were there nationally representative? Please describe this
Ethical approval: was given by Vietnam Authority of HIV/AIDS Control (VAAC). For my own purposes just clarifiying that this provides ethical approval for studies?
Variables and measurements: I think this section should be clearly on definition of some of the Variables and measurements: I think this section should be clearly on definition of some of the indicators e.g what did arriving on time for doctors appointment mean? Did it mean attending appointments on or before the appointment date or was there some allowance of some time or grace period after appointment date. Secondly why is the data analysed only for one quarter and not for the entire study period for this indicator and not over 12 months as two of the other indicators or is this how data was collected.
Results section I am not clear why the data is presented in Table 1 and 2 because both refer to clinic performance Secondly there is inconsistency between the methods section and results section. The methods section talks about 5 indicators including "availability of antiretroviral drugs in facilities" but no clear data is presented for this indicator in the 
Discussion section
Paragraph 2 " Third, health care providers in ARV facilities should ensure that there are no ARV drug shortages in order that patients are sufficiently provided. It is important to ensure a minimum of 80% of patients receive ARV drugs as scheduled. This could be performed by enhancing outpatient records to track medication dispensing history" ... This does not seem to be supported by any data presented in the results section. Recheck , there is no data presented on stock outs and neither do the presented results suggest there were stock outs. As such it doesn't seem to me that this point is very relevant to the discussion. Keep the discussion to your findings
Conclusion
The conclusion suggests that all targets were met by the OPCs , however this is not supported by the data.
Target for prescribing according to guidelines is 100-only 83% of clinics met target Target for patients arriving on time for appoitments is > 80 %-only 73% of clinics met this target
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Author Response 04 Oct 2017 , Duy Tan University, Da Nang, Vietnam Huyen Phuc Do Dear Dr. Mukui, Thank you very much for your suggestion. We have amended the manuscript according to your comments:
We have revised the sentence as your suggestion to make them more -In Introduction section: clearly.
-In Method section:
+) The study sites were selected using proportional-to-size sampling method. We developed a list of sites at 2 stratas: provincial and districts and randomly selected the sites within each stratas. +) The ethical approval was provided by the IRB of VAAC +) The definitions of variables have followed the instruction of World Health Organization. For example, the variable "arriving on time for doctors appointment" mean that the patients did not late the appointment date. This indicator was assessed in the period from Oct to Dec because at this time, this indicator was first implemented in Oct 2011, therefore we only had data from Oct to Dec.
: -In Result section +) The data is presented in Table 1 and Table 2 in order to make the table not having too much data, so the readers can easily follow the result. +) We have removed the indicator "availability of antiretroviral drugs in facilities" because it did not relate to the manuscript +) We have also removed the statement that was related to "availability of antiretroviral drugs in facilities" in the first paragraph of the result section -In Discussion section: +) We have checked and removed the sentences that were not appropriate. +) We have checked and removed the sentences that were not appropriate.
-In conclusion +) We have corrected the conclusion according to your suggestion.
Sincerely,
